Shape-directed compartmentalized delivery of a nanoparticle-conjugated small-molecule activator of an epigenetic enzyme in the brain.
Targeted drug delivery to specific subcellular compartments of brain cells is challenging despite their importance in the treatment of several brain-related diseases. Herein, we report on shape-directed intracellular compartmentalization of nanoparticles in brain cells and their ability to deliver therapeutic molecules to specific organelles. Iron oxide (Fe3O4) nanoparticles with different morphologies (spheres, spindles, biconcaves, and nanotubes) were synthesized and coated with a fluorescent carbon layer derived from glucose (Fe3O4@C). In vivo studies showed that the Fe3O4@C nanoparticles with biconcave geometry localized predominantly in the nuclei of the brain cells, whereas those with nanotube geometry were contained mostly in the cytoplasm. Remarkably, a small-molecule activator of histone acetyltransferases delivered into the nuclei of the brain cells using nanoparticles with biconcave geometry showed enhancement in enzymatic activity by a factor of three and resulted in specific gene expression (transcription) compared with that of the molecule delivered to the cytoplasm using nanotube geometry.